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Abstract Of JP7302889 

PURPOSE:To remarkably lessen the defects 
in the single crystalline layer on an insulator by («) 
sticking a second substrate onto the 
nonporous single crystalline semiconductor 
layer made on the porous layer of a first 
substrate, and then, separating these two 
substrate at the porous layer, and then, fb) 
removing the second substrate and the porous 
layer on the first substrate. 
CONSTITUTION:The surface layer of an Si 
single crystalline substrate 1 1 is made porous 
12, and a nonporous single crystalline Si layer 
13 is made hereon. Next, another Si 
supporting substrate 14 and the single 
crystalline SI layer 13 are stuck fast to each 
other through an insulating layer 15 at high 
temperature, and then those are stuck 
together by anode junction, pressurization, or 
heat treatment, or these combination. Next, 
the boards are separated at the porous Si 
layer 12. Furthermore, the porous Si layer 12 
is removed selectively. That is, the single Ml 
crystallized Si layer 13 in film shape is left on 
the insulating substrate 15+14 by etching only 
the porous Si layer 12 by electroless wet 
chemical etching. Altematively, with the single 
crystalline Si layer 13 as a polishing stopper, 
the porous Si layer 12 is removed by selective m 
polishing. 
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<54) (^gg©^^) ^min^mwiofiFmm 



(57) [US?]] 

iteS^^^^pAT, i^-fe, 3Xh 

SXg (a) , (b) . ir®l^*?LSmteS4^^^Jil 
3^^20«|^(14. 1 5) iftSO'&tJU^Xg 

(c) . m^ur)^t>itxm^^nrcm^mM^^m 
mi 2{z^\,^r6^m'^Jcm (d) , wiu»mtttitfi 
2<omi^ (14, 15. 13) ±\zm^nft^iimmi 
2&i^^f«»xg (e) • &c;itri2^f85n3tiJi(?)S 
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1 

«e±ic*^t?is*es^^ja$j^firr'&xs. 

lxTliD^t>ii^Xg. 

T^^r-sxe. 

cti^mm^nn^^mr^mKomi^tiyxm 
sfi* D ^t>^xm^f^(Dxm^ffUomj^m i v^k 

im^m 5 ] s i m 

^mmvh^m^m i 2 \zmm(i>^mi^m«, 
ti^m^m 1 *5iMi2jca«©i|£^frstgflDf^®* 

xutti^m^m 1 3b^\^^\t2\zi&9iom^m^&m<of¥ 
mm. 

(^izmm-r^ctiz^Du^ti^m:mi^^\^^\t2fz 

im^mi n mz^nnmizii^f^^mu. aso^ 
t>^r^mi^0fi^o^t>^m\ztiLx^ikti'^i^\zM&'t 
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2 

&.±(D:^miz^^xnt>n^m^m^ h^i^\t2\zmm 

imikmi 2] ^sm9i9»:. mmt¥0'4inmi&&m 
±, t^mm 2 <o^^(D^m±<o^i^ < t h-':^izm!dc:r 
^m^m2 tzmm^m^mmf^w^m. 

m^mi 3] mam. mmsio 

7 mms i> N< m(D^if^^miiti^>m^mi 2{z 

10 mimi 4] gi)lt!i!^D^t>«xs». l^SS-^. isa 

ns::«riiic<l: Off t)n-6ii*^ 1 XO: 2 lci2i^©¥i®«: 

l!Jilci&ftx:^;|^-S«ilD-r'5 c t »c J: Off 

[^^^1 9) m^i.^iinm\z^vy^^m\i. 
tc^;^^ii^«fc«jH<z>0Kx:»:;i.=<=-fc A Off t>n 

CiS^^2o] m^^imm\z^ni>^mt. ox/\ 
^®©K^?iM®Ji?*'r-5S«x-/^>^i3 J: Off 

^ t«*^ 2 1 1 saiE^?LM^©^?L§f li, 1 0 8 0 
[000 11 

A^x* Mmmmzmr^^mi^;Bm<of^m:^mizmr 

[00021 

1. mmmmims,iz^fmitimm. 

2. ^ftif«iKtticfinT«.>s, 

» 3. ffj^&ay&Mt^tmmitt^m. 
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3 

[0 0 0 31 '±BVft^ofSiy'/U 7.^&±(D^«0n 

[00041 Special Issue: "Sing 
le-crystal silicon on non 
-single-crystal insulator 
s " ; e d i t e d by G. VV. C u i 1 e n> J 
ournal of Crystal Growth, 
volume 63. no3. pp429'>'590 (1 

9 8 3) . ^Tc. ^<tt. ¥ieSl^7r^7S«LhlZ, 
S I^CVD ({t^^mm T. A,^DXfcri^4^>'-$ 

^"PT^^^z^o-xmrn^Xf^. ^yy^rmm^^ 
<Dr;i/^::i:i-A<Ds xm-^omx. "ti^x^^r^^m 
iSLOtimi/&t±wmc^(omn\z^r). ^o>j^m<omi)i 

[0 0 0 51 1. s i mi^^^w.^^mmim\z. 

tLxm:^i^^x\^^=^zy^)].m^^it. sioi 
s 1 mi^&m^i^^t^o (ccD^^ttt. s 1 02 ± 
{rs iMomm^thUo. ) 
2. s i^i^^m^toho^fs^mtLxmmu ^ 
oTe?k:sio» ^mm-^. (z<D:^mrt. simco 

i:A/^:G a A s«0ft;^ift^9»SS±lcxtf^=*^i/i' 

{0 0 0 61 b36^u m 

10 0 0 7) ca^jioucLUf^i^. mwtmmm 

[0 0 0 8] 

[%?g*««^L<}:3^bTu^sjii ^m^^mmt^ 
^mtbx. cvDizxo. mm^ mt^^msi^m 

#as&*vwi, ^i^ss i@icm^> i^-tf 



(3) ^^1^18^7-3 02 8 89 

-3t«<Dx:^;p=:?-H-i.^iK«UTPWL, mwmm 

(Zone Melting Recrystalll 

z a t i on) ffi^^tlXl^^. z.n^(D:^m\z\t^ti 

M;^^cr)^^tt(C@jS;Ot^^. Zone M 

el ting RecrystaMizationj^ 

f>^hothm^LX^K^. it^m^mn^^m^hiA 

(0 0 0 91 ±IB2<D:«r&Tfc^S iS«SXt:5^4^v 

v;i/i«S(Da^ttrffliift:uA-ftic»iiTtt> ;^c<D4 

[0 0 101 1. vm(omii^^m\zm:^^xy^>if:^ 
tats 1 mt&^mizmitm^m^v. mmim^iz^ 

wi<omm^^mm^^':>x. m^^i^^s \m±jzvm 
izm^tixnm^mtEtats i ^iea««$?^j«-r-5. 

*affij:ow«bT^M8bfcs i«tt®<D;>^&a-rxe 

30 [0 0 11)2. -^--f^r-z^X (S I MOX : Se pe 
ration by ion implanted o 

X y g e n) tl^^tl^S \ Wm^nWi^\zmm(0^ :^ 

>aAicJ:o s i Oa m^^^'r^-:^mxhr>. s i :/ 

fe^. S i Oz m^J^^'^h1tisb\Z\t. 

mm-i^^y^i 0" ions/cm^ e(±'b^-r^£> 

4» ^:^^^x^^%^is,^n\z^'ox\^^ix\^^. 

[00121 3. ^^L®s i <ouit}^^^^mi^^m\z 

¥jtelis«gffifcNss xm^-fuvy^^y^x. 

(-fV^R J. Crystal Growth, vo 
1 6 3,547 (1 98 3)), 'bKli, Xtf^4^ 

i^'^)Vi^^tn^-->^\z^^xBtmzmAL. ^® 
50 ^^s^nrv^^s x/wxxeo^Afcfi^^ 
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to 0 1 3] ^ft. ±m<o^^y3i^<oso 1 0>m^ 
[0 0 14J 1. ©fgicfcSii^it 

-5. 

fc«&SOIJi©JSSiid^.l^lf©^Sj!§t*«&S (C. H 
arendt» et. al.» J. Elect. Mat 
er. Vol. 20, 26 7 (1 9 9 1). H. Bau 
mgart, e t. a I, , Extended Abs 
tract of ECS 1st Internat 
ional Symposium of Wafer 
Bonding. pp-733 (1991). C. 
E. Hunt. Extended Abstract 
ofECS 1st International S 
ymposlum of Wafer Bondln 
g. pp-696 (1 9 9 1)). 

[0 0 1 6] ^^\ziif)^t>^t:m\f^^¥mi^mmt. 
±^^i>mm • xv^>^mz^ oim\z^^tinmx 

[0 0 17] bfed^oT, f&r)^t>'\i:\Z^^SO\\Z^ 



{fc, '^m^{t'r^\z\i. ^^mnwM^'f^t'^^mtft 

[0 0 2 0) hltifi^X. ^^ns i^^i^as IT 

[0 0 2 1) ±T»'<}fci:5IC. 

10 0 2 2) S lS«±lrGaAs^<Dffc^«^ 

X 1' -a-^ d ^: j&t^;^ ^ nx v> 

[0 0 2 3] SZt. »^®^X>^>f i;h$einr*fc«& 

^dflSS i±lc^fc'&^^#^*^&xkfi5'+x^;p^^$'& 
[0024] Zo \^tcUii\ 

^^\t. iSBDhgUl^i^lcSI^K 5feK:1^ii¥5-2 1 3 

3 %wm\zm^.znitmws^^vi^¥^^om&^^^ 

30 mMXyfz. 

[0 0 2 5] mw£mzm7^^t\it:^mt. :k0^^D 
(Dhox$>^. m^. ^unmii^m^mwm^iz^^ 

&¥m»m^^x.y^>if{z^m^t^z,tmwtt 
[0 0 2 6) ^^mt. ±mvrzmm^m^vn^& 

[0 0 2 7) mmoy^m ^m\\^. ii^o^^tcra 

[0028) 2^%^(^9lcOg6«lli. 6ilttfc:ffinT> ± 

mm\zmy)^-^im. m^xmxtci^^^^mr^m 
lesSffi^fla^^T. m^\zm^^tvnL^^wmh^\^^\x 
{t^^^^m^m^^nvx. ^0»\m^^mm^m^ 
50 T^«t056o. »a«i±ic^«<o#u<^)a:vim«sa^ 
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(5) 
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[0 0 2 9] ^^m(o^\zm<oBm\t. mmmwi (ym 
mmmmm^^fiFSit^mzh. m&usos^. si 

[003il 

[0 0 3 2j fip^. ^^m<o^m^&i&0f^stJs^<Dm 
1 ommu. ^unm^mr^m i omf$i(Dmmm.n 

1 (os^^mm^s^mmm^r^xm^mr^;:: 
(0 0 3 3) ^m<om2<Dmm\t. §^jimm^^t^ 

^^tmmm^itvxm^tyii^xm. B9Sft&o^t> 
^xmm^tiit&i^mm^iinm\z:^\f^x^mr^x 

Ui^t^xu. ^gLx^ttimm-^ntzm i (Dmi^^m^-r 
^^amm^^^r^xu^mr^ z. t ^^mt-r^ t> 

[0034] 

i^^^ummx^mu i^^nnm^^^^m^mfiW^ 
titim2<omif^±<o^iimm^^^rifZt\zj:r). ^ 

moixt^* cn\zmxx. m'^t>itxmA^nrz& 
i^^^ummx^mv. ^^KDmi^^m^r^^jimm 
^f^^r^ztizxo. ^Knm^^^Lizmi<^mi$^ 
^^mi^m{^f\Fmzmmm'r^ctii^x^^. cnic^ 

[0 0 3 5) ^^m^^ti^t. em^^^ 

mt:^^^KX\ J^-tt. ax ho® 

[0 0 3 61 ^tc. *%?9lCj:ntf. SOI«igC0;*cM 



mmmm^^t^u-r^mizh. sffi^sos-^, sim 
10 0 3 7) *^?iiii5Vir«. ^^'Anm^itLxm» 

^ 2 :?U±(c^©-rs C t.ii'^X^. 6^m:<0-:^(D&» 

^^mi^m^ofm^zmm-r^ctfi^x^^. 

[0 0 3 8) :^^miZ:B\f'^X\t. ^OP31i(C^7LSii 

o\z2^<r>9i0mi^^}^D^t)itrc^. ^^^-^nmx 

[0 0 3 9) *3«?g<D4^^{*:S«(Dfftt#fe&«>U3> 

^m^m\^fx&rf\zum\zmmr^. 

[0 0 4 0) ^JimS 1 (DlSttD9^»p o r o s 1 t 

y\z^r)mu^tf^. /VV^S \J:r>h±^\zm\^^t^^ 
fct^tf. p o r o s i t yifiS 0 %X3^tM 

t&m^^m^n)V!^(o^^tm?(.xAi>. rtxt>^. f& 
at, ^ri^nns \Mtfmmtsni>zt\zu^. * 

tz. p o r o s ! t y *iSiII$1i-n«<J:D^V>:^jT#?L 

[0 0 4 1) Si &mtHFmm^m\^^ttmmit^m\z 

miSaSi<^^fi2. 3 3g/cm» irjt^T. H 

Fmmmm'S: s o 2 o %\z^{t^^^z:i^x^<D^& 
30 m\z\tm^in'r. pms i^m^izm^t^n^. z 

(0 0 4 2) ^UnsWt. Uh ! I r«{C«kt>Ti 9 

5 6^{z^mw(omfmmo>m9tmm\z^^^x^^'$ti 

Tz (A. Uh I J r» Bell Sys t. Tech. 
J. , vol. 3 5, 3 33 (1 956) ) • 
(0 0 4 3) t^tz. ^i^iS2.mttfSimit^\zm^S I 

40 sEKif^^^x&o. ^<oRm\t, :k0^z>x^^tm^ 

LTO^a (T. ^J-f^a^. J. Electroche 
m. Soc. . vol. 12 7, 476 (198 
0) ) . 

(0044) Si+2HF+ (2-n) e* -S i Ft 
+ 2H^ +iie- 

S i Ft +2HF-*S 1 F4 +H2 
S i F4 +2HF-^H2 S i Fa 

S i + 4HF+ (4 -A) e* -S i F4 +A 

50 e- 
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S i F4 +2HF^Ha S i Fi 

SHs^nru^ *i5F, *«fi, «iF 

mm^ni^&^m^. voi. 79. s so 79-9 

549 (1 9 7 9) > . (K. Inia 1, So I I d- 
State Electronics, vol. 24, 
1 59 (1 98 1) ) , 

10 0 4 61 L*^U il5SSNS?S i -C&ntt^JLSYb 
$nSt(D«©t>»0 (R. p. Holmstrom 
and J. Y. Chl.App1.Phys. Let 
t., vol. 4 2, 386 (198 3)). P^. N 

ef?icj:n«. ¥i^i&6oo:r>y;^hn-Aefi0g 
^^&jT\z^^\zht>^it^t>^r. ^m^mmt^^ 

[0 0 4 81 ^fz. ^iinm\t^(D}hmz'km<o^mf)'^ 

[0 04 91 [*^S8«^1] ai (a)^(C^-rj:3 

\z. ^r^ios i¥tess«i i^^jgLr, -e<35^ 

MjB;&^?L©ftl 2b. #^?L©S i 1 2±{C|f^?l®^ 

^iSs i ® 1 3 ^mm-^ (0 1 (b) ) . 

[0 0 5 01 ai (c) Km't^o\Z. t)^-* 

<0Si^^S«i4<>:$l^&S l@I3^&«jetJil5 

if^. dnfcJrO. S i jfeJ^«14i:^«S^l 3t 

1 5 ^stvx^mizf^'^t^. mBm 1 
ess 1 Ja±, s t ^mmi 1 4 ±a5i>;i < t h-:^iz 
m0Lr^. **oitt»&tt0»«&tt$*3tts*3-ctt 

(oosii^^cJc, ^uns i^izx^^^^mt^ 



(01 (d) ) . Si #^LSS i 1 2X 

^iteSS iSl 3/l6&Jil 5/S fX»SSl 4 ©J: 

[0 0 5 2] $ eiC. #?iSS i 1 2 ^S^WlC^^f 
>^L/T^ttS«l 5 + 1 4±JC»I^^Lrc*J^aS 

iBi s^a^Fi^f-e-j^^-r^). ±ffin^a5tfcj:oc, * 

?ias i (DJ^:*:J^^ffi«tl3j:D®^<DS ioyxy^y^ 
[0 0 5 31 ^-St^tt. mm^S i@t 3^ej©Xh:y 

^^-^tr^ss 1 1 2^mimmxm^t^. 
[0 0 5 41 01 (e) iz\t. :*:^mx^^ni>mn^»^ 
20 mwLi^^^ti^. mBi^mm 5 + 1 4±ic*iess \ 
mi^ifi^Wiz. hii^h^-\zmm^^nx. ox,/\± 
m\z. ^mmizm^L^ti^. c'^i.xm^nitm^mi^m 

tmizmri^^ttit^^^. 
[0055] siosi^nsssfii H^. 

[0 0 5 61 *^§g;ci5ViT> ^?l^S 1 llT2t>OS 

ommLx^umm^WL^^T^m. ^n^nomi^ 

\zi3^jax^:^m. ^m\zm^i&mm^mx^:^m^ 
[0 0 5 7] :^^m^zii\^^x. ^m\zmvft0Jins i 

mo^nm (po r o s i t y) «, — ttWlCttl 0- 
^ (0 0 5 81 [*fi8B«092] 0 2 (a) fc^-fJid 

\z. ^-r^ios imm^mmi^m^vx. ^a>m 
mm^^nnit2 2 ^?ims i 2 2±^4^^^m 

151,3 im2 3^B^t^ (02 (b) ) . 
(0 0 5 9) ^^C. 0 2 (C) \Z^'r^o\Z. ISn^iJ 

y7.\zRmtsn^ytmmi^^mwi2 4 tmi^ms im 
2 3 i:^^m2 s^itLx^Wixmm^'&Tt^. mm 

t>itiz^r>f&D'tt>^^. ^:nfr<fco, ^Siift^its 
« 2 4 tm$5^m 2 3 (bJi^® 2 5 ^it[yx^mizd& 

50 ^^<5« ^@2 Sl^iif^SS i ;3±. ^^Sjgii^S 
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[0 0 6 0] 'A\z. ^uns im2 3'vm^^^w^t^ 
m2 (d) ) . ^2jSi&^^&Wim\t. ^dfL@s i 2 

TOO 6 1) $6t:. ^aSS i 2 2&S^6C|fC[iSl5&r 
^ffi^^T, *?IHS i 2 2<D^^€:^IM?S3«:fl:*x-^5^ 

-j^>ifmt!hm^miz^Kms i <o3!^^:lv^>^t 

[0 0 6 21 :^jeSS iJi2 3^W®Xhy 

[0 0 6 31 02 (e) ttt, *!^^-c^e>n^^^# 

[0 0 6 4] ms^tEm2 5\m<xhA^\ 

[0 0 6 5] mios imtess«2 ui. nm^^m 

i 2 1 1 Lxmr^^. 

[0 0 6 61 mutmmms] as (a) iz^-rx^^ 

ffiJi^^Mfl:3 2 ^UnS I 3 2±IC#*31S* 

teafc^^^sas^rj^^-r^ (03 (b) ) . 
[0 0 6 7] ^\z. mz (c) fc:^-rj:^tCv 

DKO^bii-^>. rniliO. S i^^^34tm^ 
SI 3 3 ^(ll&a€3 5 i£:^UT^@(::|g^f ^» ^ 
@ 3 5 ri^(gS^^lb¥^(|:Jg±, S i 3 4 ± 

0^)5c < t t>-:^\zj^^r^. ^^unmB^(Dmwi^ 
[0 0 6 8] ^?i®s iji3 2-es«£»irr^ 

(BI3 (d) ) . Si ^UnS \3 2/ 

W1^^{t^^^m^m3 3/^ji3 5/5 I ^^t^S 

[0 0 6 91 set. *il®S I 3 2SS«WJCB^^f 



^S3jt7-3 0 28 8 9 

Xt;5^>^fSS^liT. ^?LHS I 3 2©*${b^Xy 
^>^^LT^ttg«3 5 + 3 4±lcUJiK^L;^^Jga 
{k^fe^SS*^ 3 3 ^i^$-a:i^ri£-r-5* 
(0 0 7 01 &<b^^tt. ^eSfb&«&¥^*®3 3*«F 
h y/t- 1 UT^aSS i 3 2 1&a#?WffiT»^r 

^. 

[0 0 7 1) 03 (e) irtt, *fgl«T©^*l$4i^f|c 

s«7>^^^ns. ^fe^3 5 + 3 4±r¥i^afl:^ 
©^ji^{f:^3 3 3&t^aic, \^ii^%\^-\zmmit^nx. 

[0 0 7 2] ^^fe^^S«^UT«t>iS^lCli» 

a©3 5tt;a:<Tt>^Vi. 

[0 0 7 3} m ) OS t ¥jieS%«!3 1 SSS^?L@ 

i ¥ifeSi;«3 1 1 LTfigJHT^-S. 
[0 0 7 4] [|^;®^«l^4] 04 (a) \Z7r^'fXo 

\z. ^rmios imi^sss4i$^^UT, -eo^ 
mm^^jinit4 2 l, ^ilhs i 4 2±{3^#?iam 

^Sft^fe¥^«^^4 3^igjg£r* (04 (b) ) . 
(0 0 7 5] 04 (c) [ZTR'tX'^lZ. HII^;^ 

^xic«;^$n^5tsi§^i3ti^s&4 4 tmi^&it^^ 

^mi^mA 3 <5:&«&Ji4 5 ^itiyXMmx^m^'&ft 

^xm&&4 4 t^^m 4 3 t\-mmm4 s ^istvx 
^m\z»^iri>. mBm4 sit^m^'^^^^mi^m 
±. ytmi^^^mmm4±(0(>^<t^-:^\zm^^ 

[0 07 6] :k\z. ^nn s 1 ^ 4 3 xm^^^m-^ 
(04 (d) ) . ^nns \ 4 

2/#ISSfl:^«i4^gW*t®4 3/«a®4 5/3tSiBft 
^f*S«4 4 OJ:^;i«:at?i^>. 
[007 7] 5 6 ^il® S i 4 2 ^S^WlCie^^-r 
^- fl:^^*^#:lCj*bTS I ©Xry5^>yitS<0Mt> 
J^y^y^m^m^^X. ^HS l 4 2 0;??^t^^X:y 

^>^vxm^mi&4 5-¥4 4±\zmm{tLrcmi^^ 

[0 0 7 8] :^^afl:-&<a#y>«:ii4 3^w 

ijxh5/yx-^UT*fl,ss i 42^mmmxf^^'r 
^. 

(0 0 7 91 04 (e) \z\t. y^^mxnt>ri^^mi^ 
Stedt^^n^o )tsi§i±tta^tts«4 5 + 44 
t^^^^^mi$m4 3t^miz. Lt^^t^-izmmit 
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[0 0 8 0] mdftEMA 5\t^<X^!^\<\ 

1008 11 sios ij^itesg«4 i]t. nm^nn 

[0 0 8 2] [mmmmms] as (a) ^z^t^o 
jc. 1 OS 1 ^igs£«5 1 ^ffi3icbT> ^<om 
m<o^mm^^^nits 2, 5 3 p^cd^ahs i 20 

5 2. 5 3±l;:*^?LS^lSSi|i«#g5 4. 5 5*^ 

WS (b) ) . 
[0 0 8 31 Ei5 (c) lC^-r<l:^JC, 2tS:©3t 

6. 5 7^:^1^3135 4. S5^»»fit@5 8. 5 9$ 

^154. 5 5_h. ^^^^56. e7±<D^U<t^ 20 

[0 0 8 41 ^IC. M^?lMSlJi5 2. 5 3TS«$ 
H^SiJ^^. (0 5 (d) ) . 2^0^imWi\t. 
S i /^l&a4^2il»JS/lftift»/X»»« (5 2/5 4 
/5 8/5 6, ^ci:i;5 3/5 6/'5 9/5 7) <DJ;^ 

[0 0 8 51 ^^\Z. m^^mSi 5 2, 5 3&jiiRW 

icKt^-rs. ^?l®s 1 5 2, 5 3o^^$S#^Wlr<b^ 

Xy^>CfVXX^mWi5S/'b6^^Z^5 9/^5 7 ± 30 

\zmi^ {.itim^^m^m 54.55 ^m^^^ji^^ 

[0 0 8 61 ^-SVMi. ^f^^^mWm^A. 5 5$W 
mXhyn-thxmMS I 5 2, 5 3SrS«, 

[0 0 8 71 05 (e) \zyi. i^^mxni^tx^^mv^ 
ffi«K:2^l^^jcf^ja5n<5. c:^bT^6nrr^^{$: 

COO88I tt&^ft®5 8. 59tt)Cc<TfcaVi. 
[008 91 3£l^Ste56. 57}m'-r:^<Xh& 

[00 9 01 ^icos i^igss«5 11^, &m^'4im 
J miss 5 1 1 Lxmrn-n^^. 

(009 11 



(^13^7-3028 89 

k^mmi) 6 2 5am0!)©;^i&f#ofcttS^0. 0 1 

0 • cm©P^©6-r>^€l©^l© (1 DO) mi^SS 
SiS«$, H¥mSL^VZ^\^^xmmc^^fr^1t. 

[0 0 9 21 ^mjmmmy<r>t^Dxh^tz. 

[0 0 9 31 HiS^ft: 5 (mA* cm O 
»®ftfilt®S£ : H F : H, O : C2 Hs OH= I : 1 : 
1 

*?LMS 1 O^i^ : 1 0 (mid) 
Porosity:15(ai) 

It. *?LaS i±fcCVD (ChemicalVapo 
r Deposit! on) miZ^Omi^&S i $1 u 

^. 

(0 0 9 41 y-X;^fX : S i Hi C 1 2 /Hi 
fjxmm: 0. 5/1 8 0 I/mi n 
ISXmil : 8 OTo r r 

9 5 0*0 
^:^3^ : 0 . 3 um/m i n 

1 0 OnmcDS 1 O^m^m^LTc. 

[0 0 9 5] as IO2 mmmt9liZ^Mi.tcS0Qn 
mos i O2 l^J^^LfcS iai«o^ffii:^aia^*:> 

[0 0 9 61 Bo^t>itrzOji/\<Dm\z^vxmm.^^ 
\zi^~\z+^f3.^\^mij^M^rztc^4^iins \ m 

mm^m^^xmrnv. ^'fu-h^^:fu-h^s:\.^\z 
^\^m-r:^i^\z^m^Lit>^mmz&Lrc». 2^iz3\ 

[0 0 9 73 "tcom. ^nms im^49%^mii3o 
%Mm{t7f^^y^t(DM^m (1:5) xmwLtLifi^m 

MS i «ji#?x-y^>^$n. %±\z^^t\jt. 

(0 0 9 8J l^^^l^S i^i^S.(DKX-y^>^S^ir^* 

(0 0 9 9] f;^*?'^, S i^<fcJ^±!Cl;im0^;5^i£ 
l^-pfc¥^SS 1 S)5^?^^T^;rc. #^IMS i 0S^x 
v'^>if\Z^':>Xh^^^S \m\Z\t^^matUii^r> 
It. 

[0 10 0} m^^^i-m^\z^^mmmLc>i&fk. s 
iM^\imrz.f3,m^mmK^tix^^ir. mut& 
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[0 10 1] coLx. ^&mu^mt^m^^r^so 
imwLifin^nrz. Mir, ^nms im^miz^mLTz 

sen^ts imLm^>x±.)&<oxm^mr)mrct\z 
^ D^&mu^m(^m^^^ s o i m^m^mt)m 6 

to 10 2] (^mm2) S 2 S (im0m^^W':>rzit 
fiSiO. 0 1 Q • cinOPg«fl!)4-f I CO (1 

0 0) ¥^3S1S^^. HF@%t>tC3V>T»li{b^ 

[010 4) m^^Bi : 7 (mA - cm O 
KaflSJfi^M : HF : Hi O : C2 Hs OH= 1:1: 
1 

: 1 2 (^) 
#^LMS J(OiP;&^: 1 0 (/im) 
Poro3ity:15 (51^) 

::coi^«^K*#sa+4 0 ot:T2^KK^Ly5:. ;i 

#IL9S l±tCMBE (Mo I e cu I a r Be 
am Ep i t axy) &J;:J;DJ^feaS 1^0. 5m 

[0 105] mmnoox: 

JBE:^: 1x1 O 'Tor r 
^^^i&iO. Inm/sec 
iiar : 9 5 or 

f^fiiiS : 0 . 3 tim/m i n 
100 nmOyS i 0« l^J^j^LiTc. 

[0 1 0 6) ifts i 02 m^mtwnzmMi^rzm^^ 

^a^a^t)*, »»$iirrcfi^. 4 0 OIC- 
[0 10 7] a!iD^t)it-rc^xA(7>®IC^bT^ii;^fp) 

^itmmizmvTc^. m:/U'-h\zEEJi^mx^:itT 

[0 10 8] ^ro^, i®i&Ay:77-K*K 
10 10 9) I^^TISS J ^^^^(D^XyT>^m\zn 
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>^miSit(DWRmt'\-<o^fk&s±.\z%mv. 

[0 110] f;^*:?^. SK53?^«±IC0. 5ixm<D 
[0 111] Sii«i^®8^Jri:^»r®filg<DteM. S 

\m\z\tmcum^^mtmx^fix^^'f. mui^ 
^^m^^nx^^^^LtimMi^ntz. 
[0 112] hnmzx^x. ±^(Dig$»D 
m^z,t\z^ m&^'mu^m^m^m^h s o i 

[0113] (ll»fif§3) 6 2 5Mm0ip;!f^Jtofclfc 
fitfiO. 0 1 Q • cm<0P|B*5lrMiNI@O6-<>5'g 
CDfglO (10 0) ^j»SSiS£$, HF^^4>lc:B 

[0 1141 Sffifl:^fttt£4T®i:i50T*ofc. 

[0 115] ^fiEEmjt: 7 (mA • cm ') 
ISffift^^fS : HF : Ha O : C2 Hs OH= 1:1: 
1 

^ra : 1 2 m 

^l[MS \ 0>m^ : 1 0 {^.m) 
P o r o s i t y : 1 5 (S^) 

c:oSSS«ift^ffla4»4 0 orr 1 b^kK^l^S:. e: 

tz. ^?L@S i±JCMOCVD (Me t a lOrgan 
\c Chemical Vapor Deposit 

i on) liJlcfcD^J^SGaAs^Srl UTnX\ld^^-yr 

[0 1161 V-X3SfX : TMG/A s Hs XH2 
^Xffi:^ : 8OT0 r r 
ias: 700t: 

t^s^a^ipi^, ^m^^kft^. 9oot:-mi^©^ 
[0 117] ^^^t>^fz^:tLj\\zmMm2tn^\zh 

[0 118] -^0)^. ^fl.SS iS^I^SO^ftM^^ 
m^^^LTz^. ^a®S i ^&x^U>i;.7^>+tfD 
(1 7m 1 : 3 g : 8ml<0lt^) 1 1 
OX:XXy^>^\ytz. ¥S®GaAs«Xty5^>^5 

nrrcSD. ^jisoa a s^^x^^^^-xh^y 

[0 119] ^teaGaAs<0SXy^>y?ttlC^-r'5 

m,^xh^. 



# 

17 

•Dtzmm^G a A s miim^i^^rc. ^nms \ cds*? 

[0 12 1] mMm=f'm^m\z^^wimm!^<o^Mi:. g 
a A s m\z}iim:i:^^s»xmmx^nxi^i^r. m 

CO 1 2 2] mmm2tnm\zvx. ±m(Dx^^mD 
[0 12 3] ^nmwLtvx^itmij^os \ m^^m 

^^►C:<hJC<fcO, iQ»l»±c[>GaAs t»Rli6l3^^Sn?€r 

10 12 4) mm^4) 6 2 5 um(Dm^^i^^:tit 
fi^O. 0 lO • cm©Pai^5lrittNS!0 5-f >5"S 
©mi CD (1 0 0) *ISaS iSS*. HF««j+lC^ 

to 1 2 5) m&{t^^mir<DtiiDx$>^rc. 

[012 6] mm^M: 1 0 (mA* cm ^) 
fB^it^mWi : HF : H» O : Ca Hs OH= 1:1: 
1 

24 m 
lom^: 2 0 ({inO 
P o r o s 1 t y : 1 7 (%) 

::(omwi^mmnm^^4oox:x2mmmitL:^. ^ 

fc. ^?L®S i±lCMBE (Mo I e cu 1 a r Be 
am EpI t axy) &lcJ:r)^«5SAlGaAs& 
0. S^lmX\f9^z^^r)l^^brc. 
(0 1 2 7) ISlA 1 G a A sl^®t»ilClBliLrc<£l« 

0 0"C-2^racD^5a@^L> fi50^*?-ti-^;fec;^o 

/c. c0mm\z^r>^mm^izfi&r)^tyt^nrc. 
[0 12 8) f&r)^t>^tzOjL/\mmm2iiWim}zvx 

[0 12 9] ^0^. ^?LMs 1 ^^m^mxxv^> 

i/Lfz. JiteSA 1 GaAsttXy^>iJ;^$nf ICSI 
D, *i^SAl GaAs*Xy^-Xh:/:/<Z)«^^tL 

(0 13 0) *»aAIGaAs<DKXy^>i9^«atlt^ 

(0 13 1) rUt>^. ;^^XSS±lC0. SitmOiP 
i!^*^^/5:^|gSA 1 GaAsJi;&«J^^T^fc. #?L@ 
S i (DM^RXy^y^flZX^XhrnB^A I GaAs® 

lz\tm^^ftliUiSi^^ft. 

[0 13 2) aiSmTffi®MIZ<t^>8S®®J^(?[)i8g^. A 

! G a A sm\z\tmjt^i^B!fimtmx'$nxii^r. 



(10) ^§8^1^7-302889 

mut^^mm^^nx\f^^:it/)Vsiim^n^. ^ 

[0 13 3] (mmms) 6 2Bum<om^t:n^rc^ 
1g0iO. 0 1 fi ' cmOP^^aV^ttNlffDI^MP^tO 
6^>^S(D^1<0 (10 0) ¥ISSS HF 

mm^\z^^^xmm\zMvxmmit^^n^rz. 
CO 1 3 4) mm{tiSi^mmT<ot^^xh':>Jt. 

[0 13 5] m^mm: 5 (mA • cm'^) 
10 mm^^mm : HF : O : Ca Hs OH= 1:1: 
1 

: 1 2 X 2 {^} 
^HmS \m^:^l 0 ium) 
PorosJty:15(^) 

c<om^^&imnm^^4o ox:x i mmitvrc. z 

fc. mmiZJ^^Lrz^lims \±\ZCyD (Chemi 
cal Vapor D e p o s i t i o n) i£l::J: D 

CO 1 3 6] : S iH2 C I2 /Wi 

:^fX«g:0. 5/18 0 I/min 
^7.mh \ SOTor r 
MS : 9 5 OTC 

*R:fi3iS:0, 3/zm/mJn 

1 OOnmOS iOajgSmU^. 
[0 13 7] ^SiO» ga]®tSijlrffliaL>£:50 0n 
m<OS i02 S^&?^^by^2ttCDS iS^O^Mt^^e 

^ n^tifi^^^Di^. 6oot:-2^r^cD 

CO 1 3 8] limfi^l(?)^ft^fflV^TIAD'&t>-frfc':7x 

f\<sym\znLxm%^mz^^m\'y^r>-h^mxt:.iz 

COl 3 9] -eco^. i®^4 9%^Kt3 0 

%iSKIk;^c?g;Ki:0ig^at (1:5) T»»l//j:d56a 
^xy5^>y'r^. ^I^as Uj:x5^^>:i?^$n-r{::a 
rj. ^IteSS i ^X:y5^-Xhy:/Ot^^Ej<hUT. 

[0 14 0] #^?iMs i ¥igsa)^x!y^>^?Kic^ 

JiJC:fett^X-;^>>rM (»i-:r>;5/'XhD-Agm) 

CO 1 4 1] T>i^)^. S i@^±lCl /znia)^;5^i& 
^ofc^jgSS 1 ja*t2|Sc|^^lCJ^^T#fc. ^?1®S 
i©a#5X5;^>^fcJ:^T'bmiteaS i©»Ctt<^5^ 

59 CO 1 4 2) im'^=f'mmxz^^wmi^<ni^^. s 
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[0143) (^SS«?}6) 6 2 5/iin©®*S:^ofclt 
a^O. 0 1 Q • cm(0PS$^M«:NSt^5^>^g 
com 10 (10 0) ^i^,SSifi«£> HFSjattlC:^ 

[0 14 5] : 7 (mA • cm ^ 

»tt(fcJ*S«E : HF : H» O : Ct Hs OH= 1:1: 



4 m 

^ns\<0^^: 3 (am) 
Porosity:15 (%) 

: 3 0 (mA - cm *) 
mSitsSu^ : HF : Ha O : Cj Hs 0H= 1:3: 
2 

: 3 (^) 
^HMS iOj^^'f : 1 0 (am) 
Poroslty:45 (%) 

C(^Sffi$K^^smit'4 0 ox:"cmPfl®fl:L;to 
fc. *aHS i ±ICCVD&JCJ:D*I$SS I $0. 3 

[014 6] y-X3tfX: S IH. 
=^^'Ji'-;i?X :Hi 

8 sot: 
£E^: 1X1 0-*Tor r 
JEK^jM^:3. 3nm/sec 

1 0 0nm©S lOim^m^vn:. 

[0 14 7] ms\02 mmmtwzm^i^Tzs 0 0 n 

iir, 7 0 ot:-2^W0«MB3i^u » 

[0 1 4 81 mt(&mi(0^^^m^X. IAD^t>-&>^cr> 
(0 14 91 #ILSS iS&HF/HNOs / 

[0 15 01 t^^nns i m^&(OikJLv^>^m\z^ 

[0 15 11 ffttP^, S ie^kK±lCluin©^S: 



[0 15 21 mT^m^mmtiz^^mmmmom^. s 

[0 15 31 mmm?) 025 » m(0©^f*l^-:?fcifc 
StaO. 0 1 Q • cmcDPS!^-5lMtN^<^>6-r>^S 
10 1 © (1 0 0) ^^iSS i S«€r, HF^^gfe«|'{C:fe 

[0 15 4] l©ffifK^^frll£(TO<!::feOT^o&. 

[0 15 5] flJSigJ[: 5 (mA • cm-^) 
SffiflSJS^fat : HF : H2 O : Ca Hs OH= 1:1: 
1 

: 1 2 m 
#?IMS i <Dl^y^ : 1 0 (/im) 
Porosl ty:15 (%) 

;i<DSteS:ilS^fflm^^4 0 0t:TmPBlK^Lfc. Z 

20 a^m^\zji*)^K^s\o>n(onmtwm^mrQmt>fi 

Tc, ^UnS i±\ZCVD (ChemicalVapo 
r Deposition) j^lCilO^l^SS i^^l^ 

^. 

[0 15 6] : S iH2 C Ij /H7 

^;^iS§:0. 5/18 0 1/min 
flXBiJ : 8 0Tor r 
: 9 5 Ot: 

SO ts^\z. z(ox}^^^>^^r)irs im^m^mtitiz^r) 

1 0 0nm©S iOim^m^hft. 

[0 15 71 ^si02 m^mtw\\zmj9iV:^boon 

[0 15 8] ^ISm «)^SSffiV^T, ft8f0^b1ifc«> 

40 [0 15 91 ^©a. #?Lss iia&^ieas i^xN 

[0 16 0] -TT^rt^^. S iig{bai±fcl;imC!)©;^* 

ft. 

[0 16 1] mmm^mmm\zx^mmmm<Dj^M. s 
imiztimcu^^if^mtrnx^tix^i^r. 
^^iimntstix^^^zLtimmtntt. mti&mitm 
50 fiiicixT±sB©xe*»D^u ^Q^nit^M^m^m 




toi6 2j mmmB} e 2 s timtom^^m-Drcit 

Q>mi<0 (1 0 0) mi^&S HF®«3c»|'t:fe 

[0 16 3] mmit0i^mmT<r>t^r)rs>-oit. 

(0 164J mSSESBS: 5 (mA • cm O 
mmit^mm:HF : Hi O : Cz Hb 0H=1 : 1 : 
1 

mm: 12 m w 

#ftMS i©ISl*: 1 0 itim) 

P o r o s I t y : 1 5 (%) 

tc. ^^@S i±trCVD (ChemicalVapo 
r Deposition) i^tCJcO^lSSS i S I /a 

^. 

[0 16 5] : S i H: C 1 2 /Ht 

:tfXti5a:0. 5/18 0 1/min 20 
i57s^i}i SOTor r 
mSLi 950t: 

^SjiK:0. 3Min/jnln 

100 nm®S i 02®$f^^L)b» 
[0166] MSi02 Ji^ffiiFJtCiaJELfcSOOn- 

m©s iOi m^m^Ltcs \m}&<o^mt^Mt^^t> 

ti:. ^M^-fr;/^^, 9 0 Ot:-2^K(^^^31$:L. flS 

[0 16 7] ^0>^. mM.s\m^4^%mkh^o 
%mi^^mii^tom%m (i : s) ^m\tfv\.ii.ifi^ 

?LSs itta«x-;^>i^sti^«c»-^$n;t. 

[0 16 8] #^?L®S i ^«5tSa)ifi[X-/5^>i^^*rrc 

ir^-r^xy^^^iia^ii. a«e)Tfi<. ^n^eoxy 

[0 16 9) rfXt>%. S i ®fl:K±ir 1 Mm©©^P.* 

CO 1 7 0] m^mi'mmi\zx^mmm^<oi^3k. s 

[0 1 7 1} SIKOS i^iSSS«»Sf|^:aMS i$ ^ 



#ra¥7-3 0288 9 

[0 17 2] inmm^) 5 2 5/imiO©*i£ltofcJfc 
gStO, 0 1 Q • cmCDP§|^^l.MiNli04'f >^€l 

(^mio(ioo) mi^ssiS^^. HF^fa[4>;r;B 

[0 17 3] Rim^miOTO-t^BOTfeorc. 

(0 1 7 41 7 (mA - cm O 

mn^imm : HF : H, Old H« 0H= 1:1: 
1 

^ra : 1 2 m 

^?ISS ItDif*: 1 0 (/im) 
P o r o s i t y : 1 5 (9^) 

Ji<^fi«^K^«K^^4oot:T2^raKibU;fc- c 
©KftlcJ:0#?Las l©?lc!>rt^ttl»Sft:IHTfit>n 
fc* ^^L®S i ±I;:MBE (Mo 1 e c u 1 a r Be 
am Ep 1 t axy) &l;:J:r)miSaS 1^0. 5(i 
mXtr:$^=^^5^v;P^^bfc. ^S^fl=ttJE(TC!>St)T* 
S« 

[0 1 761 7001C 
£E:^l: lxl0-»Torr 
^^^3^:0. Inm/sec 
iaS: 950t: 

^:i^3iiS : 0 . 3 ^in/m 1 n 

;i (OX tr^ V s i JS^ffiicsgiK^ic J: D 

1 0 0 ninCDS I OzM^W^htz. 

[0 1 7 6) fss 1 mm&t^\zmMhrz.mmBn 
[0 17 7) 0:jL)\nm\zmMm^^^^^. 

CO 17 8] -eo^. ^Kns \m^/^yyr-]^^m 
t3o%jm{ty^myiit<^m^m (i : s) rm\tA,i. 

X. ^nns J tts«?x-;5^>^$n^^tci^*$ti 
rc. 

[0 17 9] #*iiiis i mm&(omxy^>ifmizft 
}f^Ti>xy^>^mm\t. ffi«>Tfli<. i^nnmoxy 

mm\z^\fi>jLy^>^m i^-t^>ir:Kho-Am 

[0 18 0] rUt>t>. ^»:5«S«±k:0. SitmCO 

s«iX'yf^>^^{cj:oTf>mjsas I m\z\m^^{t\t 
[0 18 11 m^mf-mwi^iz^^mmmmom^. s 
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to 1 8 21 x\^^:^>^^)ifS im^mizUitm^mA 
(0 1 8 3] ^1 cos J ^m^m^\mmiins i $ 

[0 18 4] mmmio) ^2SuTn<oi$^^^-orz 

06-f>^g<D3llO (1 0 0) #I^®S1S«^. H 

[0 18 5] mmm^mmT(ot^r)x$>':^rc. 

[0 18 6] mm^m : S (mA * cm-') 
W^mit&imm : HF : O : C: Hs CH= 1:1: 

1 

^ra: 1 2X2 i^) 

^?LKS \<Dm^:^l 0 ium) 
Poroslty:15(S^) 

fz. mm\zm^vft^Kms \±\zcvd (Chemi 

cal Vapor D e p o s I t 1 o n) l£lc<l: D 

(0 18 7] V-X:tfX : S i Ha C 1 1 /H, 

i5xmm:0. 5/18 0 1/min 

: 8 OTo r r 
M^: 9 50*0 

J5E:&iiS:0. 3/iin/min 
10 0 nnKDS i Oim^km^vrc 

[0 18 8] 102 mmmtm\z^iSivrzs 0 0 n 

n-^^nmta^b*. mM^'a:;^^. 6 0 ot:-2^iao[> 

[0 18 9] '>ji/\^m\z^'^wm^^m^^i. s^'^m 
s i \zA^^(Dm<^^v^jL^ityt^. uo^t>'&^x./\ 

i Lit. 

[0 19 0] ^(0^. ^uns \m^49%»mt:so 

%jm(t^milct<Df^^m (1:5) xm\t/oLt3:ifi^ 

[0 19 1] t^^nms i¥iK^®Kx-y5^>^^ic5fc^ 

j@t^i:r^xv5^>^a (s+^>^xhD-Aes) 
[0 19 2] -r^a:*?^. s 1 mim±tz i » nicD©;!^i& 
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I C0S^X:y5^>i^{CJ;oTt>#I^SS l^JCttH^^ 

[0 19 3) iiigmi^^st^»c^^ei®®5S0^m, s 
imizumtz^/^i&Axmtmx^tix^st. mum 
m.iim^tnx\f^^cti!>m^^tift. 
[0 19 4] x\^^^i^^)is \ mnmtzm^m^f&&i 
v:f^< xhmmmMb^m^nrz. 
[0 1 9 5] 1 (OS i ^m^wLtrnm^nns i $ 

10 (OSXmm^MiiVX^LTz. 

[0 19 6] mmmi 1) 6 2 5 iim0>]^^^n'Dtz 
ifcfflfaO. 0 IQ • cmCDP^^^V>«N^0 5-f>^ 
gomiO (1 0 0) *tefiS iSS*. HF^a^+C 

[0 19 7] ISIi^^^miiKTcOiicfeDT^^ofc. 
[0 19 8] : 7 (mA • cm O 

KSft^^ift : HF : Hi O : Cj Hb 0H= 1:1: 
1 

: 4 (5^) 
a? ^?LHS 1<D^;^: 3 (ixm) 
P o r o s i t y : 1 5 (X) 

itSS^Sr: 3 0 (mA - cm-') 

iSSflSJ^^St : HF : H> O : C> Hs OH= 1:3: 

2 

^Iffl : 3 m 

ICOJ?;^?^: 1 0 (am) 
Porosity:45(%) 

c:«0S«€K^^K^*4 0 0'CTi«ra»fbUfc. c 
30 o^i}c^z^^^ns\<o^(D}Hmmmimxmt>n 

Tz. ^JinS i ±\ZCVDmz^r)mi^^S l SrO. 3 

[0 19 9] y~X;?;X : S iH4 
^VU"V'-:^X : Hi 
iaS: 8 50T: 
JE:^: ixiO 'Torr 
l^&iiS: 3. 3nm/sec 

^e>ic. :i0x\:i^^'y^)vs\m^m\zmi^\^^^ 

40 10 0 nraOS I 0»ISSrJgJ«L)rc. 
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